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(57) PecpepaT: 

HaoGpereHMe othocmtca k ycTpotterBSM Ana 
o6ecnenenMfl OAHOonopnoft lubs ptobkh cyaob m 

B03MOJKHOCTM 3arpy3KM M pa3Tpy3KM MX TGKyMeR 
cpeAoti. Ann oAHoonopHoi^ iiJBapTOBKn cyAOB 
ucnojibayior 3aKpenneHHy>o «a mopckom ahq 

$MKCMpOBaHHytO KOHCTpyiCL|MtO, UJBapTOBOHHyK) 

uenb cyAHa n rwSKMfl TpyOonpoBOA Ann 
TpaHcroprnpoBaHUfl TdxyNeR cpaobi k 
npMUjBapTOBaHHOMy cyony win W3 Hero. 
KoMneHcauMK) nocTynaiejibHUX u noBopoTHbOC 
ABMKeHua cyAHa ocymecTBJiRJOT aa cweT 

nOBOpOTOB CBfl3aHHblX M87KAY CO60M 3J19MOHTOB. 

Ocm noeopoTOB 3tmx aneweHTOB nepeceKaJcrcn 
Maxfly coCoH b ton jo, neacaiueH Ha ocm 

CMMM6TPMH QAHOrO M3 OJTeMeHTOB, KOTOpbtfi 

noaoep>KMBa6Tcn 3aKpenneHHOfl Ha mopckom 
AHe cpuiKCHpoBaHHO^ KOHCTpy ku ne$ . K APyroMy 

3JieMeHTy nOACOeAMHflJOT C B03MOJKHOCTbK> 

noBopoTOB ujBapTOBOMHyio uanb cyAHa m rM6KMfl 
Tpy6onpoBOA Ann TpaHcnopTwipOBaHUfl TeKyHefl 
cp©AW k cyAHy mjim ms Hero. CucreMa Ana 



ocymecTBJieHUfl yicaaaHHoro cnocooa cqaspkmt 
TopoMAanbHoa ycrpoMCTBo, BuriKy u noaopOTHyio 
BTy/ncy. flocrnraeTcn cwwceHHe AeficTBMH 
Harpyaox Ha n p wu Ba pio Ba h hoo cyAHO, wa 
rviaKMfl Tpy6onpoeoA m Ha ujaapTOBOHHyio i^anb. 
3 c. m 2 s.n.ifwibi, 4 nil. 
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(54) METHOD OF SINGLE-POINT MOORING OF SHIPS AND SYSTEMS FOR REALIZATION OF THIS METHOD 
(VERSIONS) 



(57) Abstract: 

FIELD: devices for single-point mooring 
of ships and loading and unloading fluid 
medium. SUBSTANCE: for single-point mooring 
of ships, use is made of fixed structure 
secured on sea bottom, ship's mooring chain 
and flexible pipe . line for transportation of 
fluid medium to or from moored ship. 
Compensation for translations! motion of 
ship and her turns is effected due to turn 
of interconnected members. Axes of rotation 
of these members intersect at point lying on 
axis of symmetry of one of members which is 
supported by fixed structure second on sea 
bottom. Ship's mooring chain and flexible 
pipe tine for transportation of liquid 
medium to or from are rotatably connected to 
other member. System used for realization of 
this method Includes toroidal device, fork 



and swivel bush. EFFECT: reduction of action 
of loads on moored ship, flexible pipe fine 
and mooring chain. 5 cl, 4 dwg 
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npeAnoMTHTQinbHO, TaHKepoB. 

YKaaaHHan cwcrewa coAepmrr HaxQAaiUHeca 
b TpeOyeMOM B3anMcizjeWcTBMM ToponoanbHoe 
ycTpo^CTBO. BMnxy m cnocoGHyio 
nosopaMMBaTbca BTyriKy. Taicofl cnocoG 

LUBapTOBKH TaHXepOB B OTpblTOM MOpe 

nawnyMLUMM oGpasoM yAoaneTBOpaeT 
TpeGosaHMflM 6e3onacHOCTM m paGoTbi b 
OTKpblTOM MOpe, T8K KBK c noaaneHMeM KpynHbix 
TOHKBpOB B03pOCTlH TpyflHOCTH, CBHSaHHbie C 

HaxoJKflBHueM noproB c AocrraTOHHofl myGMHoa 
npuMana, nosearmJOLnefl npuLUBapTOBaTb 
TaHxepu. Ann bo3mo>khoctm 3arpy3KM h 
paarpysKM TaHxepy npnujBapToabiBann Ha Gyax. 
KpoMe Toro, niBapTOBKa a OTpblTOM Mope 
aB/iaeTca MacTO HyjKHoR onepaijMett, ecnw Ha 
oGxoakmoH, Koraa >KHAKoe Tonnneo AoGbmaiOT 
M3 MeCTOpOJKABHMK, HaXOAaiUMXCa noA mopckmm 
Ahom. C/ieAyeT 3aMGTHTb, mto Mcnanb3yeMuR b 
onucaHHn m 4>opMyne n3o6peTeHna topmmh 
"rexynaa cpeAa", oxsaTbiBaeT raa, jkmakocth m 
mx cmbcm. npw 3arpysKe u pa3rpy3Ke rexynHx 
cpaA M6)KQy TaHwepaMM w GeperoM npMMeHana 
wiaaecTHyio b T©M8Hne Henoroporo BpeweHM Tax 
HaabiBaBMyic moholu sa proBKy , o3HaMaiOLqyio 
OAHOonopHyfo waapTOBxy, a MacTHOcm 
ujBapTOBKy TaHKepa k nnaBaioineMy Gyio, k 
KoropOMy Kpenanca Taxace TpyGonpOBOA Ann 
noflBNn Texynefl cpeftbi M3 TaHKepa a 6eperoBoe 
xpannnnu^e h Hao6opoT. 

OchobhoR paGonutf acnexr OAHoonopHofl 
ujBapTOBKM saKrioHaercfl b tom, hto6w Aan> 
BOSMOJKHocrb ocymecTBJiaTb paGoTbi no 
TpaHcnopTupoBK© yxasaHHoa* TeKynett cpeAbi 
Aasxa npM HeGnaronpaaTHbix aTwoccfcepHux 
ycnoBHflx, KorAa TaHKep noA anMawaeM Berpa w 
TeneHMft pacnonaraeTca caM b gct8ctb8hhom 
Arm Hero HanpaBneHMK, Koropoe momgbt 
HenpapbiBHO MBHflTbca npw m3M6H3hmvi ycnoBMfl 
oxpy>KaKxi4evi cpeAw. B stom cnyHae, xoTa 
raHxep h ocTaeTcn npMLUBapTosaHHbJM, oh 
4>aKTHHecKM ABHraeTcn. noBopaHMBaacb BOKpyr 

eAMHCTBeHHOfl OnOpbl LUBapTOBKM, B TO MO 

Bp8M« coxpaHflfl oAMHawoeyjo opueHTau,M>o no 
OTHOiueHbuo b Hefl. noaTOMy paGovaa CMcreMa 
Ana OAKOonopHOM lubbptobkh Aorwa-ta GwTb 
Taxoaa, HToGbi BbmonHBTb abb ocHOBHboc 
<t>yHKMVU4, nep&aa ms xoTOpbix 3axntoMaeTca b 
oOecneMennM npMKpenneHaa Tpoca mum qena, 
aaKpenneHKbix Ha TaHKepa, k MopcKOMy AHy m, 
cneAOBarejibHO, pearHpyramett Ha naTaxeHMe, 
co3ABBaeMoe TawicepoM, a BTopaa cpyHKHua 
3aKnioHaeTcfl b o6ecneHeHMM nepeMemeHMa 
TeKyMeft cpeAbi MexAy Tpy6onpOBOAaMM, 

BblXOARlMMMM M3 TaHKepa MHM BXOA«l4MMM B 

Hero, m Tpy6onpoBOABMn, noACoeAMHeHHbiMM k 
6eperoaoMy xpaHKnumy. noCKonbKy Tanxep 
odaeTca noABH)KHbiM, b to BpeMa Kajc 
oeperoBbie coeAnneHMP Tpy6onpoaoA0a 

3act)MKCHpOBaHbJ, OM6BMAHO, MTO BbinonHeHMO 
BTOpofl 4>yHKL^!H OAHOOnOpHOfl LUBapTOBKM 

ocyLi^ecTanaeTca b Donee Tfl^enbix ycnpBMax, 
tqk K8K rn6KMM Tpy6onpoBOA, MAyu^ki^ OT 
TaHKepa k 6yio, npuKpenneHHOMy k MopcKOMy 
AHy, m no KOTopowy ma^t TeKynaa cpeAa, MOKer 
6btCTpo MSHauiviBaTbca ho TOJibKO M3-aa 
HBnpepbiBHbix Harpy30K, BbiabtBaeMbix 
BonHeHMeM Mopa t ho Tatuxe noA AeftcT&ueM 
MOpa, KOTopoe BbObiBaeT ero MacrbiPi KOHTaKT co 
LiJBapTOBOMHO^ uenbio. KpoMe Toro, bo mhotmx 
cnynaax rueKofl TpyoonposoA CKpyMuiBaeTca 
Boxpyr KOHCTpyKUMM Sya. na 3HaMMTenbHoe 
sp.eMa octaHaanMBafl 3arpy3icy >kmakoctm. B 
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npoceABHMe Gya. a to BpeMa kbk TaHKep 
HaxoAMTca noA norpy3KOfl mjim pa3rpy3Kotf, 

MOX0T npHBeCTH K CMnbHbIM noBpeweHHHM. K 

TOMy >kb oneBMAHO, hto oDecneneHMe 
GesonacHoa lUBapToaoHHoW cMcreMW oaHa^aeT 
npuroAHocTb mbct 3arpy3KM m Bbjrpy3Kn, 
McnonbsyeMbix MHoroicpaTHO, hto Ha npaKTuxe 
AaeT 3Ha^inTenbHyio okohom MMecxy k> Bbirowy. 

PaHee GbirtM pa3paGoTaHbi paanwHHwe 
KOHcrpyKi^M 14 uiaapTOBOMHbDC 6yeB, ho Bee ohm, b 

qenOM, GblHM K8M3M6HHO cnOXHbl M 

APporocToamw. KpoMe topo, Taxvie 6yw He 
AonycicaJOT APCTaTOHHyio noABMXHOCTb TaHKepa 
m He no3BOJiflK>T yAoaneTBopwTenbHo 

aMOpTM3MpOB8Tb yCMJIMa, B03HMKHK>mi/ie HpH 
UJBapTOBKe. 

B naTem-e CU1A N 3455270, MKH B 63 B 
21/38, ny6n. 15.07.69, pacKpwTbj cnoco6 m 
cucTewa oAHOonopHoa uJBaproBKM cyAOB, 
npeAnoHTMTejibHO TaHKepoB, npM KOTopbix 
vicnonbayioT saxpenneHHyio na modcxom aho 

(JjMKCHpOBaHHyiO KDHCTpyKl^HK), UJBapTOBOMHyiO 

uenb TaHKepa h no MeHbiuea Mepe oamh rn6xnW 
rpyGonpoaoA Ana TpaHcnopTMpoeaHMa Texy^iea 
cpeAbi k npnujBapTOBaHHOMy raHxepy unw na 
Hero. 

3tm cnocoo* m CMCTeMa ho cnocoGHbt 
orpaAHTb mGxMe TpyoonpOBOAbi Ana 
TpaHcnopTMpoBXM TexyMefl cpeflbi ot 

B03HMKHOBeHHa B HMX BCfl^eCKHX 

pacrrarMBatoiMMX mam CKpyHMBawu^HX 
HanpaKeHwK, BbiabiBaeMbix B03AeWcTBi4eM Ha 
npnujBapTOBaHHbifl TaHKep paanvwHbix ycMJiMW. 
coaAaaaeMboc noA anMaHMeM TasMX ycriOBMtt 
oxpyxajou^ew cpaflbi* k npMMepy. Berep. 
TeMeHne w aanHbi. 3to cBB3aHO c TeM, hto 
uj Ba pTOBOMHaa u,enb m rwCxvifl rpyGonpoaoA ho 
mmoiot coBnaAaiOLAMe nnn no MeHbiueft Mepe 
oneHb GnkisxMe Apyr k Apyry HanpaBnenne h 
(|3opMy. 

KpoMe Toro, cneAyer oTMeTMTb, hto 
w3BecTHbie cnocoB h cMcrewa np8AHa3HaMaiOTcn 
Ana ocyu^ecTaneHMa ujaapToaKM b samumeHHbix 
bo ask. Ohm TpeGytor npMMeHeHMa 
McicnioHaKx^ero nonaA9HMa BOAbi xynona, 
3anonHeHHoro rasoM, HaxQAaiAMMca no a 
AaeneHneM nnn XMAXocrbio Gonee nerxo^. seM 
BOAa, noABBaeMoR TyAa no nocroaHHO 
AeWcTByKOLi^ert MamcTpanM. Taxoro pOAa 
cvjcrreMw Ana iLisapTOBKM Moryr 
3Kcnnyarrwpo8aTbca a saaiMLueHHbix BOAax ana a 
nopTOBbix axaaTopMax, T.e b boabjc Manoa 
my6MHbi, ho He b OTxpbrroM Mope nnn b BOAax c 
OMGKb 6onbuioa myfiMHoa. 

TexHMHecxMM peaynbraTOM HacToaa^ero 
M3oGpeTeHMa aanaeTca cosABHue cnocooa 
OAHOonopHoa ujBapTOBKM cyApB. npuroAHoro 
Ana LUBapTOBKM cyAHa b crrpbiTOM wope, 
oGecneHMBaioiuero ycraHOBKy 
npMUJ&apTOBaHHoro TaHKepa b njoGofl momght b 
3aBMCMMOCTM ot npeoG/iaAaioiAero BeTpa a 
ooctobhmm wopfl, a Han6on©Q yAOOHOM Ana Hero 
HanpaBJieHMM, c bosmo^hoctwo rtOBopora no 
nonnoMy xpyry m pacnono)K©HMa a nioboH 
MOMeHT cBoefl Hocosofl HacTwo no BeTpy m 

OOSABHMe npOCTOft no KOHCTpyKLLMH M 
OKOHOMMHHOO CUCTBMfcJ OAHOOnopHO^ 

LUBapTOBKM cyAos. no3Bonaiou;efl raHKepy 
nepev.GiuaTbCS Sea A»^uTBwa HarpysoK, 
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ooecrteMMBaiomefl ynpouieHwe onepauviA no 
UJBaproBKe TaHKepa u mGexanwe cepbeaHbix 
nonoMOK vi pucxa aBapmi. 

3TOT T6XHHH8CKMM pSSyilbTaT AOCTMraQTCH 
Tew, MTO B Cf10C06e OAHOOnopHO^ UJ&apTOBKVI 

cyflOB, npeflpoHTMTenbHO TaHKepoB, npn 
KOTopoM wcno/ibayioT 3axpennenHyio Ha 

MOpCKOM flHe (fcMKCMpOSaHHytO KOHCTpyKl^klK), 

uiBapTOBOMHyio uenb TaHKepa n no MeHbwefl 
Mepe oahh oiCkmCi TpyoonpoBOA Ana 
TpaHcnopTMpoBaHMw rexyMeft cpeAbi k 
npnuiBapTosaHHOMy raHKepy urm M3 Hero. 
oomacHo MaoopeTeHHto xoMneHcauMio 
nocTynaTejibHboc m noBOpOTHbOC abvok6hmW 
TaHKepa ocymecTanwoT aa ever noBOpoTOB 

CBfl3aHHbtX M6)Kfly COOOR 3J18M8HTOB, npHM8M 

ocu noBopoTOB yxB3aHHbix oneweHToa 
nepeceKaioTCfl we>KAy go6om, no cymecTBy, b 
TOMKfi, newaineC* Ha ocu cuMMerpviM OAHoro na 
aneweHToa. KoTopbitf nqAAepKUBaercfl 
3aKpenneHHoA Ha modckom Awe 0w<cupOBaHHOfl 
KOHCTpyKuwefl, rtpw otom k flpyroMy aneMem-y 

nOACOeAUHflOT C B03MO)KHOCTbK> nOBOpOTOS 

UJBapTOBOMHyjo uenb TSHxapa m rwo*KMfi 
rpyGonpoBOA Ann TpaHcnopTupoBaHMH Texynefl 
cpeAbi k TaHicapy win M3 Hero. 

Uenecoo6pa3Ho rooxMB TpyoonpoBOA Ann 
TpaHcnopTupoBaHvifl TexyMefl cpeAbi 
noAcoeAvin«Tb k flpyrowy aneMeHTy c 
B03Ma>cHocTb»o noeopcrra b npeAenax ynacTKa, b 

KOTOpOM OH OOaaVIHeH C 3TMM SJieMeHTOM. 

Mokho yuacroK ru6xoro TpyoonpOBOAa 
Mayfly coeAMHeHweM c nponoxenHbiM ho Any 

KeCTKMM Tpy^OnpOBOAOM M COQAMHeHHBM C 

coeAMHMTenbHbiM ywacTKOM flpyroro aneMeHTa 
ycrawaannBaTb c B03MOXHOCTbK) era 
csoooAHoro rvi&coro nonojKBHHfl, aaBMCfliuaro. b 
ochobhom. ot HanpaBJieHHH pacnonojKeHMfl 

LUBapTOBOMHOM U^ITM. 

BbdueyicasaHHbiM t9xhw9ckh« pesyjibraT 
AocmraeTcn m tgm, wto a oicTewe OAHOonopnovi 
ujBapTOBKM cyAOB, npeAnoMTMTenbHo TaHKepoe, 
opAepjKaiueR (feHKCHpOBaHHyio KDHCTpyKi^Mio, 
saKpenneHHyK) Ha modckom AHe r uiBapTOBOHHyio 
uenb TaHKepa n no MeHbwefl Mepe oavih rvi6KMfl 
rpyobnpoBOA Ann TpaHcnopTHposaHMfl Texynefi 
cpeAbi k npuLUBapTosaHHOMy TaHKepy ww M3 
Hero, cornacHo M3o6"peTeHwo MMeercfl 
TOpOKiAartbHoe ycrpovlcTBO, coeAMHOHHoe c 

4>MKCV1pOBaHHOB KOHCTpyKU,WeR C BO3M0DKHOCTbK> 

rraBopoTa BOKpyr eepTHxa/ibHOfl ocu, Qnntca, 
KOHUbi paaABoeHHofl nacTM Koropofl COeAMHeHbl 

C TOpOKAa/lbHblM yCTpOMCTBOM C B03MO)XHOCTblO 

noBopoTa 3to£* bwikm BOKpyr ropyiaoHTanbHoR 
ocm. npnneM ocu noBopoTa roponAanbHoro 
ycTpottCTBa u bvuikm nepeceKaraTCfl Me>KAy 
0060ft b tomkb, ne)Kaiiieft Ha ocw cwMMeTpnn 
ToponAanbHoro ycTpoCteTsa, a BTOpofl KOHei^ 

BHJ1KV1 OOeA^HeH CO HIBapTOBOMHOH L(enbK> 

TaHKepa, npeAno^TMTenbHO, c noMOLAbio KonbLja. 

H BTynKa, UiapHUpHO COeA^HOH HaB CO BTOpbIM 
KOHl^OM BWl KM C BOSMOXHOCTblO COBepUJaTb 

yrnoBbie Kone6aHMfl m noAA e P >KV1sa,OL Uy> 0 c 
B03MOKHOCTbK> noBopoTa ysacTOK rvi6icoro 
TpyGonposoAa Ann TpaHcnopTMpoBaHMfl TexyMeA 
cpeAbi k TaHKepy nnn W3 Hero. 

B ApyroM BapvtaHTe BbinonHeniv) cncTeMa 
OAHOonopHOH tUBapTOBKM cyAOB, 

npeAnosTMTenbHO TaHKepoe, cc-Aepwainaa 
43HKCnpoBaHHyK) KOHcrpyKUMK), aaKpenneHHyio 
Ha mopckom AH6. LUBapTOBOHHyK) qenb TaHKepa 
m no MeHbuue^ Mepe oahh rn6Knfl Tpy6onpoaoA 
Ann TpaHcnopTMposaHMfl TexyMe^ cpeAbi k 
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yCTpoRCTBO. COeAHHBHHOe C CfMKCMpOBaHHOfl 
KGHCTpyKL^HDM C BOSMOJXHOCTbiO DOBOpOTa 

Boxpyr ocu noBopoTa. sunny. kohliw 
pasABoeHHo^ HacTw KOTopofl coeA^HeHbi c 

TOpOWAanbHUM yCTpOflCTBOM C BO3M0)KH0CTbK> 

noBopoTa 3tov1 avinKvi Boxpyr ocu noeopoTa, 
npvmeM ocvj noBopoTa TopoMAanbHoro 
ycTpoiteTBa m bvwwa nepecexaiOTcn Me>KAy 
coooa b TOHKe. ne>xameH Ha ecu cuMMeTpnn 
ToponAanbHoro ycTpoitoTBa, a BTopofl xohom 
BM/iKM BbjnoriHeH c nosoDOTHoR BTynwofi c 
nrtocKHMM BbiCTynaMM, x KOTOpbfM npuKpenneHa 
ujBapTOBOMHan i^enb TaHKepa. m Brynxy, 
coeAUHGHHyio c BuriKow m noAflep)KHBaK)Uj|yio c 
BoaMOKHOCTbJO nosopoTa yMacTox rvj^Koro 
TpyoonpOBOAa Ann TpaHcnopTupoBaHMn TexyveH 
cpeAbi k TaHKepy mjih H3 Hero, npn otom 

COBAHHeHHbie C B03MC»KHOCTbK) HOBOpOTa 

TopoMAanbHoe ycTpoWcTBO c cpuKcuposaHHOfl 

KOHCTpyKl^ieM M BHJlKa C TOPOH Aan bH bl M 
yCTpOfiCTBOM OGpasytOT UiapHMpH08 COeAMHBHMO 

yHMBepca/ibHoro Tuna". 

CornacHo M3o6peTeHHJO LueapTOBOMHwe 
coeAMHeHkw, a Tajoxe coeAHHeHMR rnexoro 
Tpy6onpoaoAa c cpHxcupoBaHHofl xoHcrpyxunea 
Ha modckom aho npeAHaaHaHaK>TCfl Ann 
HcnonbaoaaHutn hx b oTxpbiTOM Mope n 
peann3yiOTCfl b bwab ujapHnpHbix coeAMHOHMft, 
xoTopbie ooecneHUBafOT ooBnaAeHMe ocert 
noeopoTa ujBapTOBOMHoK uenw m rvj6icoro 
TpyoonpOBOAa, ©naroAapn newy bob 
pacTarnBaKxnne n cKpyHMBaK)LL\ne HanpflxeHkia 
CHUMatoTcn tiJBapTOBOHHOM uenbto. 

CTeneHH cBoooAbJ, ooecneMeHHbie b Taxofi 
CMcreMe iubbptobkm rjjiaroAapn Ha/iMMviio b Hefl 
Taxiix noBopoTHbix BneMeHTOB, BpaiuatoiAMXCfl 
Boxpyr T8xnx oceft noBopoTa, npeACTaenfliOT 
0060a oqenb BasxHbivl npusHax. OchobhoK 
noiiQKvrrenbHbifl dcfx^eKT HacTosuuero 
n3o6peTeHMfl aaxnioHaeTCfl b tom, mto scflxoe 
CMeiAOHMe wnw noBopoT TaHxepa He npuiBOAviT k 

B03HHKHOBOHHK) B TV16KOM TpyConpOBOAe 

KaKux-nMOo pacTflrnBaK)u;nx mtivi CKpynviBaiou^MX 
Hanp^KeHM^. CornacHo HacroflineMy 
n3o6peTeHMio ujBapTOBOHHan uenb n m6xMA 
TpyoonpoBOA HMex>r ooBnaAatotAHe htih no 
MeHbUjeft Mepe onenb ennaxvie flpyr x Apyry 
HanpaeneHHe w cJxDpMy, ho ace ycnnna 
BocnpMHMMajoTCfl Ljenbio. 

HaoepeTeHwe oyAOT onncaHO noAPo6no 
hhmc© 00 ccbinxaMM Ha h©ptokm, na xoTopbix: 

(pur. 1 M3o6pa)xaeT biar b axcoHOMeTpMn 

CMCTeMbl QAHOOnopHOfl UJBapTOBKH cyAos, 

cornacHo M5o6peTeHMio. 

4>Mr. 2 - HacTMHHbiB cxeMaTviHHbiR &w 
cnepeAw. b paapeae, noBopoTwofl BTyrwM 
cMcreMbi, noxa3aHHOkl na cpvtr. 1 , 

4)nr. 3 - cxeMaTMMHbikl bha a axooHOMerpMH 
BapMaHra BbirtonHeHnn cucTeMbi c mapHMpHbiM 
coeflUHeHHeM yHHBepcanbHoro rwrta htih c 
xpecTOBHHoO, wnn noA06HbiR coeAMHkiTenbHbift 

aneMOHT, n03B0J151XX14H^ KOHCTpyKTIiBHbIM 

sneMeHTaM ABuraTann no, b ochobhom. 

CCfepMHeCKOK nOBepXHOCTM, 

cpur. 4 - HacTMHHufi cxeMaTi4HecxM« bma 
cnepeAW noBopoTHOft BTy/ixw CMCTeMbi, 
noxa3aHHoO na <J>nr. 3. 

3iieMeHTbJ QAHOonopHoft CHcreMbi 
ujBapTOBKM m TpaHcnopTMpyjoLuero TexyMyw 
cpeAy TpyoonpOBOAa b cooTBeTCTBHM c 

HaCTOflLiJjMM 14306 p8TeHH8M DOKa3aHb1 na 

dpurypax paononoKeHHbiMH Ha modckom aho. 
Xo™ cviCTeMa no HacTOfluieMy 14306 peTGHUJO 
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ncnonb30Bana b flpyrwx ycnoenHx. CwcTeMa 

COCTOMT, B •OCHOBHOM, H3 rJOJIbUJOfl npOMHOft 

cjDMKCMpoBaHHovi nnaTa>opMbi 1, ycTa hob/to h hoCI 
Ha bSmtux a wopcKoe aho CBanx, tcoTopbie b 
aaBMCMMOCTM ot rny6wHbi MoryT 6wTb nacTMMHo 
mam uenvitcow aaicnwMeHbi a ooortowxy. MoryT 
ncnonb3oaaTbCfl Apyroa cnoco6bi 
cpHKCwpoBaHUH ruiaTcfcopMbi. <t>MKCMpoaaHHafl 
nnaTcjiipMa 1 b u,eHTpe HeceT ynopHbifl 

nOflUJUOHMK 2, KOTOpWfi B KaHOCTBd OC8B0P0, 

paAHanbHoro nnn KOMOMHMpOBaHHoro ynopHoro 
noflujunHUKa patoraer, a ochobhom, a 
ropH3OHT8JlbH0M no/io>KeHMM. ynopnbiB 
nofluinnHHK 2 ^BUReTcn onopofl TopouAaribHoro 

yCTpoWCTBa 3, C KOTOpbIM OH OO0AMHQH H 

KOTopoe MoaceT noBopaMviaarbOfl Ha ananfcopMe 
1 BOKpyr, B OCHOBHOM, BepTHKaribHOH 

reoMeTpMMecKOft ocm 4. TopowflanbHoe 
ycrpoPtoTBo 3 coAepjKMT ma AtfaMeTpanbHo 
npoTMBononoxHbix nnocKMX aneiueHTa, KajKAbifl 
K3 KDTOpbtX XCBCTKO 3a$MKCMpOBaH Ha Be px He Pi 
noBepxHOCTM 3Toro ycrpoBcTBa. YKaaanHbje 
njiocKMe aneMBHTbi \me\or <£opMy, 
noaao/iniotMyio ycraHaariMBaTb b hux lurbipw 5 n 

6. KOTOpblB C AByMA KOHL^aMH paSABOeHHOfl 

nacTM BHriKH 7 oopasyxn nOSODOTHOe 
coeAHweHne, bxoaa b cooTBSTcrByiouuMS 
OTBepCTH« onpeA8ii8HHbix paaMepoB otmx 
kohl^ob. Taxoe coeAHHeHne no3BormeT Bumxe 7 
cboOqaho Kone6aTbCfl soxpyr, b ochobhom, 
r0pH3OHTa/lbHOH OCM 8. npoTHBononojKHbiW 
KOH6I4 B14J1KM 7 MMeeT CjjODMy, n03BOfl^KXi^yK) 
KpeflHTb 3TOT KOH6I4 BVOTKH K UJBapTOBOMHOfl 

i^enn 9 TBHKepa. KOTopa* BAortb ee AnuHbJ 
cHa&Kena Macro pacnojK»xeHHbiMM Mepea 
npoMexcyTKU nonnaBicaMH 10. 

npeflHaaHaMeHHbiMn Arm noAAepacaHwa b 
ruiaayMeM coctoahmm Ha boas uJBapToaoHHOfl 
uenw 9. Kcropasi yAepawsaeT TaHKep Ha Mecre b 
reneHMe Bcero BpeMenn, TpeoyeMoro atih 
TpaHcnopTMpoBaHM* TeicyMeM cpeAW. 
CoeAHHeHMe ueriM 9 m bmjixm 7 ocyujecTBJiJwoTCfl 
b cooTBeTCTBMM c npeAnoMTMTeAbHbiM cnocoooM 
coeAKHeHMfl c noMOi^bio xonb^a 11. KoHei^ 
bmjikh 7, coeAMHeHHbiPi c nenbio 9, BbincuiHeH, 
npBAnoMTvirenbHo, c AByrvifl rmoaa/iMM 
npoyaiHHaMvi 12, 0XBaTbiBax>U4MMM nosopoTHyio 
BTyjixy 13, KOTOpan c noMou^bio 
noALUKTiHMKOBoro yana 14 noAAepMuaaeT 
cboooaho noBopaMHBa©Mbiw mbctkmCi y^acroK 
15 TpyoonposoAa. C homoiubk) ivtockmx 
cpnauupB 16 (cj)Mr. 2) yKaaaHHUfl )KecTKH« 
ynacTOK 15 KpennTCfl no xohubm c rMOXMMM 
TpyoonpoBOMaMW 17 w 18. <J>jiaHueBbie 
coeAHHeHWfl AQiDKHbi o6ecneMiiaaTb HaABKHoe 
ynnorH8HHa Arm TexyMea cpaAW. 
TpaHcnopTwpyeMoft noA AasneH^ieM. nnocKHe 

npoyiUHHbl 12 CBfl38Hbi nOCOGACTBOM 
nOBODOTHO^ UJapHklpHOR CUCTeMbl, 

o6pa3oaaHHoR urrbipnMvi 19, BcraBn^eMbiMM 
TpeoyaMbiM o6pa30M mbjkay npoyiunHaMki 12m 
noBOpOTHovi BTy/iKOvi 13. yKa3aHHoe tuapHnpHoe 
coeflwHBHHe no3Ban«8T coBepiuaTb cbo6oahob 
ymoBoe KoneoaHwe Me>XAy bvuikoA 7 n rn6*HM 
TpyOonpoBOAPM BOKpyr ocvi 20 noBOpora, hto 
Be,qer k nonyweHUfo onpefleneHworo h HOBoro 
peaynbraTa, CBA3aHHoro c ycipaHBHueM n»o6oro 
nporn6a h/mjim HanpaweHnsi Ha m6xoM 
rpy6onpoBOA9. BbiSBaHHoro ero nporviooM c 
saxpyHMBaHweM. ocooeHHO na ero ynacTxe, 
cBodoAHO npoxoA^LHHM M8pe3 ueHTpajibHoe 

npOCTpaHCTBO M8>KAy 3J18MQHTaMM, xoTopwe 

oepaayjnr, no cyiuecrey. xc!!crpy:o;wx> s 
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o6ecrteMHBaer BO3M0>KHOCTb cboooahoto 
yrnoBoro nojTOweHvtfl rv^woro TpyGonpoBOfla 
BApnb ero npo/x>nbHo^ ocm 21 npvi nep8M8HHb*x 
ymoBbix nono>*ceHHHx bhhkm 7. KOTopan 
HenocTOAHHo Kone6nercn b saBHCMMOCTM ot 
HanpaaneHufl HaTAKBHHw uJBapTOBOHKofl u,cnn 
9. npoxoflmuuM no MopcKOMy Any Tpy6onpOBOA 
22 aha noAanw rexyMefl cpeAbi oahmm cbohm 

KOHUOM repMBTHMHO nOAC06AHH 6H C nOMOlUWO 

OpnaHL^a 23 x ru6xoMy TpyoonpoBQAy 18. flpyrofl 
KOH814 (He noKa3aHa) TpyoonposoA 21 hoabbabh 
k xpaHMnwmy (He noxasaHO), oGbiMHO 
pacnonarasMOMy na 6jiwi>Ka^iueM oepery. 
XpaHwnwiAe uox&t Ta»xe pacnanaraTbCfl b 
Mope, HanpwMep, p^AQM c yAo6HO 
pacnono)xeHHO^ npn6pe>xHoR 30hom. 

B cooTBercTBMH c APyrwM 
npGAnoMTHTenbHbiM Bonrtou^eHKeM, noica3aHHbtM 
Ha 0nr. 3 m 4, KOHCTpyKUMfl 24 CTaCwnbHO. 
npeAnoMTMTenbHo noA coocTBeHHoR TnxcecTbK). 

A63KMT Ha MODCXOM AH8. Ha KOHCTpyKUMH 24 
COOTBSTCTByKXIJHM 0<5pa30M pacnQflOKeHbl H 

3a4)MKCU(poBaHbj abb nnocxne onopbi 25, 26, c 
noMOLMbio xoTopbix ujTbipn 27, KOTOpbie MoryT 
cboooaho noBopaMHBaTbCii BOKpyr ocm 28, 

GOaAHH8HbI C TOpOHAa/lbHblM yCTpO^CTBOM 3. 

ycTpottoTBO 3 raraxe c nowotAbio ujTbipefl 27 

COQAHH8HO C KOHI4OM BMJ1KH 7, V&Q UJTblpH 27 

ooecneMMBaHDT coeAMHenne, xoropoe mojkct 
cboooaho noBopaMHBaTbCfl BOKpyr ocm 29. 
nepneHAMxy/iflpHbie Apyr k Apyry nosopoTu 
BOKpyr ocePi 29 m 28 ocyujecTBJifliOTca c 
noMou^bK) aneMeHTOB, coeA^HeHHbix APyr c 

ApyrOM nOBOpOTHbiMM UJTblpflMM 27, KOTOpbte 

BMecTe o6pa3yx>T ujapHMpHoe ooeAMHSHne 
yHMBepcanbHoro, Kpecroa h h noro nnn notAo6Horo 
mna, Aonyacarau^ee suoGoe abmxbhmb hoa 
AeRcTBMGM HaTJwceHkw liiBaprroBOMHofl i^enui 9, 

KOTO pan CBOMMH KOHl^aMM 30 M 31 CMMVieTpMMHO 

npHKpenneHa x nnocxMM BbicrynaM 32 
noBopoTHotf BTy/iKM (0Mr. 4) nocpBACTBOM Koneu 

11. 

Cnoco6 oAHoonopHo^ ujBapTosKM TaHxepa 
ocyinecTanfleTCfl cneAyfOi^MM o6pa30M. 
CnepyeT 3aMeTUTb, hto ct>MKCMpoBaHHa« 
KOHCTpyxL^m m. npucoeAMHeHHbie x hbR 
oneMBHTbi Aon^Hbi bo bcbx cnynawx mm 6Tb 
onpeAeneHHbie pa3Mepbi Ann abvqepsxMBaHMB 
HanpfljKenMfl, B03HMxatou^MX npn ujBapTOBKe 
sarpyxeHHoro TaHxepa, noABepraeMoro 
AeflcTBMK) paajiMHHbix noroAHbix cpaxTOpOB, T.e. 

BBTpa H MOpH. flpw 06WMHOM npMMa/lMBaHMM 

noAXOAHiMMfl x npMHany npw nauoonee 
6naronpMsiTHOM npeBannpyioLABM aeTpe TaHKep 
ocTaHaBnusaercfl b6/W3M npunana m 
craHOBMTCfl na axopb e stom Mecre c noMou^bX) 
co6cTBeHHbix cpeACTB mtim o noMouibK) oyxcMpa, 
npn 3tom 8bi6MpaeTC& LUBapTOBOHHafl 4©nb 9 n 
TaHKep acecTKo KpennTCR y ero hocoboA nacTM. 
OcyL^ecTanflCMaa b coot BeTCT bum c MsaecTHbiM 
cnocoooM uJBapTOBxa TaHxepa AnmertbHo© 
BpeMA Mcnorib30Banacb npM npMHannBaHMM. 
npM LUBapToexe x 4)MKCMpoeaHHoR onope b 
OTKpbrroM Mope TaHKep cB5i3biBaeTCfi c 6eperoM 
c noMou^bK) cMCTSMbj rn6KMX TpyoonpoBOAOB 14 
HasMHaeTCfl. 3arpyaKa m/mjim pasrpysxa 
TpaHcnopTMpyaMOM no yicaaaHHWM 
TpyoonpoBQAaM TexyneR cpeAbJ. B reneHwe 
sarpysxM m paarpysxM TaHKep MojxeT cboooaho 
ABMmTbcn soxpyr wecra ujBapTOBKM 6e3 
peaxuMM Ha AeWcTByxxtiyK) Ha Hero cuny BeTpa 
mam Mopfl. BcneACTBMe nero TaHxep oyABT 
np^HMwaTb opweHTauMK), oooTBeTCTByiomyK) 
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OMeBMAHO, MTO 000006 6 COOTB6TCTBMM C 

HacrosuuHM . n3o6peieHneM o6/iaAaeT 
SHOHMTonbHbiM npeuMy LUeCTBOM , 
3aKnK)HaKXJ4HMCR b paaAeneHMH Ha flBe 
c^yHKUMH, oOwmho xapaxrepHbie Arm wecra 
npMManMBaHM?i, a mmchho Ha QtyHKUMK) 

LUBBpTOBKM TSHKBpa M C^yHKL^HK) 

TpancnopTMpoBaHMfl TexyMefl cpeAbi M3 TaHKepa 
k noABQAHOMy rpy6onposoAy 22 m HaoGopoT. 
TaKMM cnococoM HaTflxeHwe uenM 9 

npnUJBapTOBaHHblM TaHKepOM BOCnpMHMMaeTC* 

HenocpeACTBeHHo cfeHKcupoBaHHOtf nnaTcfeopMofl 
1, ces oaxce MWHWManbHoro y^acTum b STOW 
ru6xux Tpy6onpOBQAOB, no KOTopuM npoTexaeT 
reicyviaa cpefla. KoncrpyKUnw, b cootbotctbmm c 
H3o6p8TeHH8M, MoxeT 6biTb BbinarweHa 

npOCTbJM VI SXOHOMMHHbIM CHOCOGOM. 

Lit BapTOBOMHas) qerib 9 KpenMTcn k 
ct>HKCMpoBaHHOft nnaT<$opMe 1 c noMoinbto 
aneMBHTOB, AonycKawmMX noeopoTHoe 
ABuuxeHMe Boicpyr opneHTupoBaHHbix b 
HecKOJibKMX HanpaansHnax ocen, npn otmm stm 
aneMeHTbj BbinoAHBioT cooTBeTCTByKxi4i4M 
o6p830M pa6oMM© <t>yH«unn uaposoro wapwwpa. 
ripn Taxofl umapToaxe Tanxep He noABepraeTcn 
ortacHbiM y/^apaM, Han«K3u^nMc^ cneAcrsvieM 
ero cronxHOBeHMn c o5opyA0BaHMeM, 

HaXQAflUJMMCfl Ha nOBepXHOCTM MOpfl, 

OAaroAapn HeMy tsh Kep mokqt cboooaho 
ABMnaTbCfl, cawoopvieHTupyflCb a onTHiuanfaHOM 
HanpaaneHMM 8 cooTBeTCTBMM c 
npeoGnaAaKDii^MMM b AaHHbitt mombht eeTpoM 
MAM COCTOflHMeM MOpfl. GneAOBaTejibHo, 
ycrpaHflercn onacHocTb pacwBapTOBXM, T.e. 
orpbiBa raHKepa ot onopw, BbJaaaHHoro 
BanHeHweM wops?, a rwOKwe TpyoonpoBOAU 17, 
18 noflBepraioTCH KaKHM-nn6o cyiuacTBeHHUM 
HanpjwiceKvieM, ojiaroAapn nerwy He boshuikbiot 
xopoiiio MSBecTHbie npo6/ieMbi, cajoaHHwe c 

BOSMOKHbiM paapblBOM 3THX Tpy6onpoBOAOS. 

Pacm BapTOBica, T.e. oT^aqa weapTOBbix, 
ocyiAecTBAneTcn b oBpaTHOM lusapTOBxe 
nopflAKe npM H63anojiHeHHOM n/i6xoM 
Tpy6onpoaoAQ 17, npw ctom lu Ba ptobom h a h 
Henb 9 CBeiuMBaeTCp eepTMKanbHO c 6opTa, a ee 

KOHL^bl npMCO0AHHflK>TC« riQA BO^OV^ X 
kl3BeGTHb1M CpOACTBaM M 30HA8M. Koropbie AaiOT 
B03MOJKHOCTb nOflHMMaTb HX Ha 6opT. 

OopMyna M3o6peTeHM5i: 

1. Cnoco6 OAHOonopHoa UJBapTOBKM cyAoa, 
npeAnoMTMTe/ibHo TaHxepos, npM xotodom 
wcnonb3ytoT aaKpenneHHyvo Ha MopcxoM ahb 

((MKCMpOBaHHyiO KOHCTpyKLJMIO, UJBapTOBOHHyiO 

L^enb TaHxepa m no weHbujefl Mepe oamh n/iCxMH 
TpyoonpoeoA Arm TpaHcnopTuposaHHK Texynevl 
cpeAbi x nprnuBapToaaHHOMy Tanxepy nnn H3 
nero, OTnuHaKxnnftcw TeM, mto KOMneHcauwio 
nocrynaTenbHbix m noBopoTHbix ABwxeHnf* 
taHKepa ocyLUecTBJiBioT aa chbt noBopoTOB 
cBfl3aHHbix Me)KAy co6om aneMewTOB, npvmeM 
och noBopoToa yxaaaHHboc anaMdHTOB 
nepecexatoTCfl Mej«fly co6o«, no cyu^ecTBy, b 
TOHxe, m>KaiMeM na ocu cuMMeTpnn OAHoro H3 
aneMeHTOB, Koroptgp^ noAAep^xnaaeTcn 
saxpenneHHofl Ha Mopcxow ahb cjjuxcvipoBaHHoft 
KOHCTpyxtiMefl, npw otom x ApyroMy BneMemy 

nOACOSAHHWK)T C B03MO>KHOCTbK> nOBOpOTOB 

UJBapTOBOHHyiO uenb TaHxepa m rMoxvin 
Tpy6onpoBOA Ann TpaHcnopTMposaHUH TexyneK 



10 



15 



20 



30 



40 



45 



50 



55 



60 



rn6Kufl TpyoonposQA An* TpaHcnopTwpoBaHus 
TeKyMevI cpeflbi noApoeAHHflX)T x APyroMy 
aneMeHry c BOdMoxcHOCTbio noaopoTa a 
npeAenax yviacTKa, b kotodom oh coeAnneH c 
3TMM sneiweHTOM. 

3. Cnoco6 no n.1 mam 2. ornwHaKHijMRca tom. 
hto yMacroK rvjoxoro TpydonpoBOfla MejxAy 
coeAMHeHMeM c nponoxceHHUM no AHy jxecTXMM 
TpyoonpoBOAOM m coeAMHeHneM c 
coeAMHMTenbHbiM yMacTKOM APyroro aneMBHTa 
ycraHaBnuBaioT c B03MO>KHOCTbK> ero 
CBoOoAHoro rviGKoro nonoxeHMfl, aaBMcnmero, b 
ochobhom, ot HanpaBJieHMfl pacnonoxeHvw 

LUBapTOBOHHOM HSnM. 

4. CucreMa OAHOonopHOM uJBapTOBKM cyApa, 
npeAnoHTMTanbHO TaHKepoB, coAepKainaB 
<|)MxcMpoBaHHyK) KOHCTpyKi^nK), saxpenrieHHyK) 
Ha mopckom AM6-, LABapTOBOMHyx) i^enb TaHKepa 
m no MeHbUJeA Mepe oahh rvt6xM^ TpyGonpoBOA 
Ann TpaHcnopTMDOBaHMfl TexyHeR cpeAbi x 
npniUBapTOBaHHOMy TaHxepy mam ms Hero, 

OTAMHaKXUaBCfl TSM, MTO OHa MMBBT 

TopoMAanbHoe ycrrpo^cTBO, ooeAMHeHHoe c 

4)MXCMpOBaHHOfl KOHCTDyXUMefl C B03MOJXHOCTbX) 

noaopoTa Boxpyr BepTMKanbHofl ocm, BMnxy, 
KDHqbi paaABOOHHofi nacTM xoTopott ooeAHHenbi 

C TOpOMAanbHblU yCTpOHCTBOM C BOSMOKHOCTblO 
nOBOpOTa 3TOH* BMAXM BOKpyr r0pM3OHTaAbHO^ 

ocm, npuneM ocm noBopoTa ToponAanbHoro 
ycTpoftcTBa m BMAXM nepecexaioTCfl Me^qy 
cooofl b tom ice, Aexcau^efl Ha OCM CMMMeTpMM 
TOpOMAanbHoro ycTpoWcTBa, a BTopod xoHei; 

BMAXM COeAMHeH CO LU BB pTOBOMHOR L^enbhO 

TaHKepa npeAnoMTHTenbHo c noMombK) Konbua, 
m BTyAxy, luapHMpHO coeAMHeHHyio CO BTOpbJM 
KOHMOM BMAXM C BOSMCOKHOCTbK) COBSpiiJaTb 

yrnoBue KoneoaHna m nqoAep)KMBaK)U4yio c 

BO3MO3KHOCTb}0 nOBOpOTB ysaCTOK 016X000 

Tpy6onpoBOAa Ann TpaHcnopTMpoBBHMfl TexyMeA 
cpeAbi x TBHicepy nun M3 Hero. 

5. CMcreMa OAHOonopHO^ UJBapTOBKM cyflpB, 
npeAnoMTMTanbHo TaHxepoB, coAepwamafl 
4)HxcMp08aHHyK) KOHcrpyKLiMK), aaxpenneHHyio 

Ha MOpCKOM AHB, LUBBpTOBOMHyK) L^enb TaHKepa 

m no MeHbwefl Mepe oamh m6xM^ TpyoonpoBOA 
Ann TpaHcnopTMpOBaHMfl TexyneR cpeAbi t, 
npMUJBapTOBaHHOMy TaHxepy ham M3 Hero, 

OTAMMaK>Li^anCB T6M, MTO MMeeT TopoMAanbHoe 

ycrrpoRcTBo, ooeAMHeHHoe c $MKCMpoBaHHoft 

KOHCTpyKLLMei^ 0 B03MQ)KHOCTbK> nOBOpOTa 

Boxpyr ocm noaopoTa BMnxy, kohiiw 

paSABOBHHOtf MaCTM XOTOOOM COBAMHeHbl C 
TOpOMAaAbHbJM yCTpOMCTBOM C B03MO>XHOCTb» 

noBopoTa 3tom BMAXM BOKpyr ocm noaopoTa, 
npMMewi ocm noBopoTa TopoMAan bnoro 
ycTpoRcTBa m bmakm nepeceKa)OTCA MexAy 

COCCI* B TOMXe, AeaCBLABfl H3 OOM CMMMeTpMM 

TopoMAanbHoro ycTpoCteTBa, a BTopofl xohbu, 

BMAKM BbinOAHeH C nOBOpOTHOO BTyAKOW C 

nnocKMMM BbicrynaMM, x KOTOpbiM npMxpenABHa 
LUBapTOBOMHan uenb TaHKepa, m BTynxy, 
coeAMHeHHyx) c bmakoH m noAOep^KMBatou^o c 
B03M03XHOCTbK) noaopoTa yMacTOx rMdxoro 
Tpy6onpoBQAa Ann TpaHcnopTMpoBaHMn TexyMew 
cpeAw x TaHxepy mam ms Hero, npM 3tom 
coeAMHeHHbie c BO3MO>KHOcTbi0 noBopoTa 

TOpOMAajIbHOS yCTpOMCTBO C q^MKCMpOBaHHOR 

KOHCTpy xu^MeR m Bvtnxa c TopoMAanbHUM 
ycrpoMCTBOM o6pasyK>T ujapHMpHoe coeAMHeHMe 
yHMBepcanbHoro tmab. 
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PACE 14/16 • RCVD AT B/14/2005 4:08:16 PM [Eastern Daylight Time] * SVR:USPTO-EPXRF-1/5 " DNIS: 8729308 ■ CSID: 503224 70 17 " DURATION (mm-S8):08-14 




PACE 15/16 ■ RCVD AT 6/14/2005 4:08:16 PM [Eastern Daylight Time] » SVR:USPTO-EFXRF-1/5 * DNIS:8729306 * CStD:5032247017 - DURATION (mm<ss):08-14 




-a. 



PACE 16/16 • RCVD AT 8/14/2005 4:08:16 PM [Eastern Daylight Time] " SVR:USPTO-ePXRF-1/5 ■ DNIS:8729306 - CSID:5032247017 • DURATION (mm-ss):08-14 



